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Abstract 
 
The primary purpose of this study is to investigate the effects of encountering 
another person during a forest walk and it’s impacts on restoration. The MIST 
(Montreal Imaging Stress Task) was employed to create cognitive and 
physiological stress in 82 students. Three different conditions either simulated an 
encounter with a stranger, an encounter with an acquaintance or a situation with 
no encounter. During the whole procedure the heart rate was assessed. The 
PANAS (Positive and Negative Affect Scale) evaluated participants’ individual 
perception of the situation as well as several self-report measurements evaluated 
the experience of restoration and contact experience and the attitude towards the 
walk. Results of the PANAS revealed a higher rating of the positive contact scale 
in the stranger condition than in the no-encounter condition as well as in the 
acquaintance condition. Results of the analysed heart rate change revealed that 
participants of the acquaintance condition underwent a declined level of restoration 
compared to participants of the stranger condition. Summing up, these findings 
show that participants of the acquaintance condition evaluated their situation less 
positive and restored worse than participants of the stranger condition. 
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1. Introduction  
 
Today's society is more and more affected by incremental urbanization. Less 
space for green areas for a bigger population makes it increasingly difficult for 
citizens to be able to find the opportunity for recreation in a natural environment. 
Thus, the possibility to find relaxation in a park or forest close by is even more 
valuable. A short walk during lunchtime or a longer hike on the weekend after a 
stressful work week is often seen as a great chance to clear one's mind. Due to 
agglomeration and fewer facilities to recover (the scarcity of green spaces) more 
and more people use the same locations trying to find restoration. Hence it is quite 
possible to encounter strangers or even acquaintances while walking through 
nature. The aim of this thesis is to examine the different impacts of an encounter 
during a forest walk on restoration. Thus, it is going to investigate if people feel a 
difference in restoration when having met a stranger, when having met an 
acquaintance or when not having met anybody.  
In the first part of the thesis proposal an extended introduction will highlight 
different types of stressors as well as possible health effects of natural 
environments on physical and mental restoration. Secondly, it will discuss the main 
theory which tries to explain the process of psychological restoration.  
In a third part, the proposal is going to examine the social aspects underlying the 
results investigated so far. Finally, the aim of the study with the specific hypotheses 
will be described. 
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1.1 . Stress and natural environment  
 
According to Lazarus (1993) three different types of stressors have to be 
distinguished. First of all, -harm, which is related to a status of damage. It already 
has taken place and is therefore irreversible. Secondly, there is threat, an 
upcoming, threatening situation which has not occurred yet, however it is feasible. 
And challenge, a state which requires a certain action in order to manage a 
challenging task (Lazarus, 1993). All of these psychological states have different 
origins and impacts on the stressed person, nevertheless mental restoration is a 
highly necessary process after exposure to stress. Research has found out that 
humans' health and subjective well-being can benefit significantly from natural 
environments. Several studies by Ulrich (1981) and Ulrich et al. (1991) 
accomplished to demonstrate these positive effects of nature on human lives. 
Specifically, they showed that natural scenes decrease the sensation of stress or 
the feeling of anxiety. Negative emotional states like fear, anger or sadness were 
reduced significantly when people were exposed to natural green areas (Ulrich et 
al., 1991). 
However, Hartig, Mitchell, de Vries and Frumkin (2014) point out that natural 
environments cannot automatically be seen as a health enhancing factor. 
Referring to their statements, natural settings have certain health promoting 
impacts, however nature should not necessarily be seen as the driving force of 
well-being. Humans' health still has to face many threats that have stronger, 
negative impacts than nature has positive ones. 
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In addition to that Laumann, Gärling, & Stormark (2001) were able to attest that 
natural environments have a bigger restorative effect than city environments. But 
not only positive impacts on mental health were revealed, also physiological 
measures showed confirmative effects. A study by Hartig, Evans, Jamner, Davis 
and Gärling (2003) illustrated that natural environments can slightly facilitate a 
decrease of participants' blood pressure. These findings could not be confirmed 
by Ottosson and Grahn (2005). In their experiments, no findings verified an effect 
of natural environments on blood pressure. According to their explanation too 
many factors have not been controlled to elucidate impacts on blood pressure. 
Nevertheless, results demonstrated an increase of powers of concentration among 
participants due to a visit in a garden. 
Additionally, there is a lot of evidence supporting the idea of negative effects on  
psychological and physical well-being through urban environments. 
As Kuo and Sullivan (2001) reported, locals without green spaces close to their 
homes displayed higher amounts of mental fatigue leading to higher amounts of 
aggression and violent behavior. Moreover, Hartig and Staats (2006) proved that 
people favored natural environments over urban settings when they were 
attentionally fatigued.  
 
     1.2. Theory of psychological restoration  
 
As previously described persons who are exposed to stressful circumstances or 
persons who are attentionally fatigued need time to restore and recover before 
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they are able to master demanding situations or tasks again. Although this sounds 
very logical, it requires some explanation what exactly attentional fatigue or stress 
is. Today’s research therefore focuses on two leading theories of restoration. On 
the one hand Stephan Kaplan’s Attention Restoration Theory (1995) and on the 
other hand Roger Ulrich’s psycho-evolutionary theory (1991). 
In his Attention Restoration Theory Kaplan generally assumes that attentional 
fatigue is aroused by long, complex, cognitively challenging tasks. Moreover, he 
distinguishes between different kind of attention modes and explains what 
conditions humans need to recover. 
When humans are showing attentiveness without effort, Kaplan speaks of 
„involuntary“ attention (James, 1892; Kaplan, 1995, p. 169). Often involuntary 
attention goes along with a kind of „fascination“, to use Kaplan's term (Kaplan 
1995, p. 172). This fascination for a certain topic or stimuli facilitates restoration 
and allows us to act without directed attention (Kaplan, 1995).  
On the contrary there is „voluntary“ attention which needs some kind of directed 
effort (James, 1892, Kaplan, 1995). In his framework about the benefits of nature, 
Kaplan renames James' „voluntary“ attention as „directed attention“ and 
emphasizes it's importance regarding a problem-solving approach (James, 1892; 
Kaplan, 1995). Specifically, Kaplan (1995) makes the assumption that a situation, 
which creates an unknown problem, necessarily requires voluntary attention in 
order to be solved. In contrast recurring problems can be solved with routine or 
habitually learned actions (Kaplan, 1995).  
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In summary both types have different impacts on our need to restore and recover 
as well as cause varying extents of attentional fatigue.  
As mentioned before fascination enables people to be attentive without any effort 
or directed attention. Hence Kaplan (1995) makes a distinction between „soft“ and 
„hard fascination“. According to Dolesh (2013) „soft fascination“ can be evoked 
through natural settings like forests, parks or lakes (Kaplan, 1995, p. 172). It 
„occurs where a sufficient level of aesthetic is present, and does not preclude 
contemplation“ (Berto, 2008, p. 186). Thus, it gives the possibility to rest and 
restore from mental fatigue, as natural settings foster reflection (Kaplan 1995).  
On the contrary „hard fascination“ like car races hinder the chance of reflection 
and contemplation (Berto, 2008; Kaplan 1995).  
In conclusion environments which induce soft fascination allow us to restore better 
and are more relaxing, whereas environments which create hard fascination are 
not.  
Besides „fascination“ Kaplan mentions three more factors which are required for a 
successful restoration. First there should be some kind of physical or mental 
change. Secondly the extent of this place should have a certain range. Therefore, 
only a large and coherent environment has the required asset (1995). And as a 
third, the place should match with the person's plan (Kaplan, 1995). 
 
 
In a different theory of psychological restoration Ulrich et al. (1991) explains 
restoration as a process of stress-reduction. Moreover, Ulrich et al. (1991) consider 
stress as a psycho-evolutionary phenomenon which derives from the fact that 
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humans had to survive in nature for a long time. Therefore, Ulrich and his 
colleagues suppose that natural environments positively affect humans’ emotional 
states. Moreover, they assume that environments evoke direct, unconscious 
emotions (Ulrich, 1983). On the contrary Kaplan expect these emotional responses 
to be controlled by cognitive activity. Another difference to Kaplan’s theory which 
Ulrich highlights is the fact that these direct, unconsciously triggered emotions are 
reactions to specific surrounding situations. Therefore, these emotional responses 
helped humans in evolution to adapt to these conditions differently. Either they 
restored their physical capacities in safe environments or they reacted in fight or 
flight behavior in life-threatening situations.  
According to Ulrich (1991) an unthreatening natural environment hence elicits 
feelings of safety, well-being and some kind of survival certainty which in turn leads 
to reduced physiological arousal.  In one of his studies, results of measured heart 
rate periods showed that natural settings perhaps influence the parasympathetic 
nervous system, whereas urban settings do not. The parasympathetic nervous 
system (PNS) is among other things responsible for relaxation and enables our 
body to lower its functions when there is a possibility to rest. It interacts with the 
sympathetic nervous system which in contrast is in charge of activating energy 
resources to react to stressful or demanding situations. As earlier mentioned, his 
results imply that natural settings evoke an activation of the PMS which are 
measurable by heart rate periods. These findings by Ulrich will give this thesis the 
basic necessity for further investigations in matters of physiological measurements 
of participants. 
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  1.3. Social influences on restoration  
 
In the last sections, a short overview of the positive impacts on restoration as well 
as the basic theories of restoration were given. Although these different effects of 
natural environments on recreation and health were part and parcel of the past 
research, several recent studies examined the implication of social aspects when 
it comes to recuperation in natural settings.  
Staats & Hartig (2004) investigated if participants' preferences for environments 
differ when accompanied or not. One of their findings suggests that persons 
always prefer natural settings over urban settings, regardless if they are 
accompanied or on their own or whether they are attentionally fatigued or not 
(Staats & Hartig, 2004).  
Another very interesting finding revealed that if safety is a concern company is 
expected to enhance restoration (Staats & Hartig, 2004). However, if there is no 
doubt of the presence of safety, walking without company is expected to increase 
restoration (Staats & Hartig, 2004). Apart from the results which concern company 
effects, Staats & Hartig (2004) found out that reflection was favored by participants 
who were mentally alert in comparison to participants who were attentionally 
fatigued. Another finding suggests that people visualizing mental fatigue rate 
restoration more positively than when imagining mental alertness (Staats & Hartig, 
2004).  
Besides these studies researchers investigated the social effects of crowding in 
natural environments. Several studies by Arneberger and Haider (2005) examined 
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urban forest visitors and analyzed their preferences on highly visited green spaces. 
In one of their studies the participants were divided into three groups based on the 
results of a questionnaire: crowding-averse, crowding-tolerant and crowding-
indifferent (Arneberger et al., 2005). After the questionnaire participants were 
confronted with several pictures showing different amounts of social encounters 
on a forest walk. Subsequently they had to choose their preferred images. 
Interestingly every group showed different preferences for their forest walk. For 
instance, participants in the crowding-tolerant category favored two to four social 
encounters during their walk over a very crowded forest or less frequented forest. 
This result suggests that the preference for social encounter during a forest walk 
is very much depending on the overall attitude. Moreover, participants' answers 
showed that for the crowding-tolerant group an encounter increased their feeling 
of recreation (Arneberger, 2005).  
Similar findings were achieved by Arneberger and his colleagues Aikoh, Eder, 
Shoji, & Mieno in 2010. They compared the preferences of Viennese and 
Japanese forest visitors regarding social encounter during a forest walk. Almost 
10% of the Austrian participants and 17% of Hokkaido's participants stated that 
they would prefer a highly visited forest in comparison to a less visited. 
Another study by Tinsley, Tinsley and Croskeys (2002) investigated if walking in a 
park can have psycho-social benefits for its users. Results indicated that 
participants’ demands were met in matters of non-challenging activities and social 
affiliation. Therefore, this study provides scientific evidence that using natural 
environments can evoke feelings of belonging. 
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In Rieder's study from 2013, the social interaction and its effects on restoration 
between participants and a stranger were examined. The Montreal Imaging Stress 
Task (MIST) induced stress in participants. Afterwards participants were either 
confronted with a video showing a forest walk with an encounter or showing a 
forest walk without an encounter (Rieder, 2013). These two different videos 
reproduced on the one hand a situation of social interaction and on the other hand 
a situation of solitude in a natural setting. Physiological measures like heart rate, 
blood pressure and cardiac output, etcetera were assessed and evaluated (Rieder, 
2013).  
Results indicated that stressed persons who are encountering a stranger appear 
to restore more deeply than stressed persons who are not confronted with an 
unfamiliar person at all (Rieder, 2013). Opposite results were discovered through 
self-report measures which suggest a higher expected restoration during a forest 
walk when not meeting anybody. 
In summary Rieder’s research mainly focused on the impacts of encountering a 
stranger on restoration. However, no investigation has been conducted to examine 
how varying relationships to an encountered person could affect the extent of 
restoration differently. Therefore, several considerations lead to the idea of 
investigating the effects of meeting a familiar person in comparison to a stranger. 
Furthermore, the exact role of the familiar person is a main interest of the following 
study. Specifically, the role of a familiar person which eventually can raise 
normative expectations. Thus, some explanation of how persons can elicit 
expectations or obligations is required and will be discussed in the next part. 
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As Argyle, Furnham and Graham (1981) described, social situations are 
determined in large part by the roles of the participating persons. Moreover, they 
argue that almost every situation gives the involved parties the required 
information about how they should deal with their social environment. For instance, 
a family occasion gives different cues about how to behave than a job meeting with 
new business partners. However, these situations can change over time and 
therefore require sometimes adaption among the participants.  
In their paper about social situations, Argyle and his colleagues define roles as 
following:” Roles can be seen as encompassing the duties or obligations or rights 
of the social position” (Argyle et al., 1981, S. 7). Furthermore:” Roles are 
interdependent and involve a great number of expectations about the actions, 
beliefs, feelings, attitudes and values of the person holding that role” (Argyle et al., 
1981, S. 7). Hence, every situation requires a certain behavior of the participating 
persons to create a functioning role-system. This behavior can differ among 
parties, since they possibly hold different positions in a hierarchical system. 
In one of the subsequent experiment conditions, the encountered person will 
therefore have some kind of a status role, which possibly enables him to influence 
his counterpart’s actions or even his feelings (Argyle et al., 1981). According to 
Argyle et al. (1981) there are several factors which can affect the participating 
persons in a situation of hierarchical imbalance. One of these factors is the feeling 
of failure or rejection which can subsequently create a stressful environment 
(Argyle et al., 1981). Furthermore, it can result in negative self-esteem, a loss of 
confidence or can harm the self-concept (Argyle et al., 1981).  McGrath (1970, 
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S.63) also speaks here of “ego-threat” which contains the word threat which 
according to Lazarus (1993) is one specific type of stressor. Another form of stress 
mentioned by McGrath is the interpersonal threat (1970). It can be elicited by a 
disagreement between two parties and can potentially cause negative self-
evaluation (McGrath, 1970).  According to the results of a study by Smart Richman, 
Pek, Pascoe, Bauer and Kaplan (2010), participants’ cardiovascular responses 
were related to reported situations of racial discrimination. Another study by 
Pascoe and Smart Richman (2009) suggested that racial discrimination is just 
another form of interpersonal stress and is thus to be seen as a usual stress event. 
But not just the encountered person itself and simultaneously it’s specific role can 
make a situation stressful. Also, the circumstances or more specifically the location 
in which an encounter happens is able to influence the situation gravely (McGrath, 
1970). The so-called setting can have effects on both parties, since they have to 
deal with an altered situation to which they have not been exposed before (Argyle 
et al., 1981). In this case an ordinary but altered situation can elicit interpersonal 
stress and requires therefore an adaption of the involved persons (Pascoe & Smart 
Richman, 2009). 
 
  1.4.   Aim of the study 
 
The primary purpose of the present work is to investigate the effects of having an 
encounter with another person during a forest walk and it’s impacts on restoration. 
Furthermore, this study is going to examine different conditions of an encounter. 
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Specifically, there will be three encounter conditions. One simulating an encounter 
with a stranger, one simulating an encounter with an acquaintance and one 
encountering nobody. The condition of encountering an acquaintance should bring 
the participants in a situation of obligation, since the encountering person has the 
position of a university tutor. Furthermore, the university tutor gets introduced as 
responsible for course and examination regulations at the University of Leiden. 
Due to the different roles of the encountered person and thus the different degrees 
of familiarity, the impacts on participants’ perception and appraisal are going to be 
assessed. 
As Rieder's study (2013) measured the individual perception of an encounter via 
self-report measurements, physiological measures as well as the extent of 
engagement in a social interaction, the present study is going to adopt these 
methods in order to ensure a similar basis for further examinations. 
As the present work is carried out based on Ulrich’s psycho evolutionary theory 
(1991) and his studies about stress recovery, it is going to measure participants' 
individual perception of stress and thus their likelihood of restoration in the three 
different settings. 
In one of his studies he examined how different pictures of landscapes evoke 
feelings and physiological reactions. His results revealed that exposure to natural 
environments has positive impacts on physiological measures like heart rate, pulse 
transit time, skin conductance response and frontalis muscle tension (Ulrich et al., 
1991). Furthermore, his findings showed that natural scenes decrease the 
sensation of stress or the feeling of anxiety. Negative emotional states like fear, 
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anger or sadness can also be reduced significantly when people are exposed to 
natural green areas (Ulrich et al., 1991). 
According to the study by Staats & Hartig (2004) participants rated the probability 
of restoration lower if they assumed to be accompanied than if they assumed to 
be just on their own, if corrected for feelings of unsafety. Moreover, the preference 
for a natural setting is lower when another subject is present. These results and 
the findings by Rieder (2010) which showed that participants evaluated the 
likelihood of restoration higher in the no-encounter condition, suggest the following 
hypothesis for the present study: 
 
Hypothesis 1: In natural settings subjects rate their level of restoration and their 
positive contact experience lower when encountering an acquaintance, than when 
encountering a stranger 
 
Apart from the self-report measurements which are going to assess the individual 
perception of stress and social interactions, another measurement is going to 
examine the physiological effects of social interactions on stressed subjects while 
encountering a stranger during a walk in nature. These effects of social interactions 
on restoration have already been tested in the study by Rieder (2013) and suggest 
a beneficial impact on participants' restoration. 
Her results indicate a lower heart rate among stressed participants when 
encountering a stranger. Moreover, results by Tinsley, Tinsley and Croskeys 
(2002) indicate that walking in a park fulfills persons’ demand for social affiliation. 
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This was the case when participants visited the park with family or friends. Now 
the question rises if the need of social affiliation is also applying for strangers. 
Therefore, the present work predicts a constant level or even an increase in 
restoration when subjects are confronted with a stranger during a forest walk. 
Thus, the following hypothesis is being posed: 
 
Hypothesis 2: In natural settings subjects can undergo an unchanged or even an 
improved restoration when encountering a stranger compared to when 
encountering no-one. 
 
Additional to hypothesis 2, which expects a steady or positive effect on restoration 
by having a social interaction with a stranger, no research has been conducted 
investigating possible differences regarding the relationship to the person 
encountered. Therefore, it is possible that different relationships to the person 
encountered may have an impact on the level of restoration. As mentioned before 
the two encounter conditions either simulate a forest walk encountering an 
unfamiliar person or a forest walk encountering an acquaintance. According to the 
earlier mentioned study by Tinsley, Tinsley and Croskeys (2002), park users also 
mentioned the benefit of having the possibility to sidestep duties and obligations. 
Assuming that the acquaintance condition influences the participants by forming a 
situation of obligation, due to the fact that encounter has the position of a university 
tutor, a decreasing impact on the level of restoration could be expected. 
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Since Rieder’s results confirmed her second hypothesis which showed an 
improved restoration when encountering a stranger compared to encountering 
nobody, a similar level of restoration is anticipated among the acquaintance 
condition and the no-encounter condition. 
These facts and the fact that social situations of obligations and hierarchical 
imbalance can evoke stress, following hypothesis is proposed: 
 
Hypothesis 3: In natural settings subjects can undergo (a) a declined level of 
restoration when encountering an acquaintance compared to encountering a 
stranger and (b) a similar level of restoration when encountering an acquaintance 
and when encountering no-one. 
 
2. Method 
 
2.1 . Participants and experimental design 
 
82 students and employees (mean age = 21.98, SD = 5.43) were recruited to 
participate in the study. The participants were either asked personally, recruited 
via flyer or recruited via Sona Sytems, a website of Leiden University which offers 
opportunities to participate in research projects.  They were randomly assigned to 
the conditions of the experimental design. Participation in the experiment was on 
voluntary basis, however as a monetary compensation for their participation, each 
subject was paid €6 or 2 credits after completion of the experiment for their 
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expenditure of time. The participants were male and female with a Dutch cultural 
background and were assigned to the conditions evenly balanced by gender. 
A factorial 1 (stress induction) x 3 (stranger, acquaintance, no encounter) x 4 
(different phases of walk) mixed experimental design was going to be employed. 
The 4 different phases of the walk represent the within-subject factors of 4 different 
stages of time. 
 
2.2. Environmental simulation 
 
The setting of a forest walk was simulated by a 04:54 minutes video, recorded in 
a park nearby the University of Leiden (Leidse Hout) and should recreate an 
authentic experience of walking in nature. As there are two conditions that visually 
differ, one containing an encounter and one containing no encounter, two videos 
of the same route were used. The two different videos were shot with the same 
weather and light conditions to provide almost similar simulations. 
 
2.2.1. Pre-test 
 
To make sure that the person in the encounter and in the acquaintance condition 
was not perceived as scary or threatening, a pre-test has been conducted. More 
specifically, 20 participants were asked to rate a picture of Dr. Wit on a 1 to 7 scale 
(Appendix). Participants evaluated Dr. Wit’s appearance on several different 
characteristics as followed: scary (M= 2.6, SD=0.88), threatening (M= 3.3, 
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SD=1.17), vain (M= 3.0, SD=1.27), dominant (M= 3.6, SD=1.18), excitable (M= 
4,0, SD=1.31) and abnormal (M= 2.75, SD=1.14). Hence, it can be assumed that 
encountering Dr. Wit is neither scary nor threatening. Furthermore, Dr. Wit’s photo 
was perceived as friendly (M= 4.55, SD=1.09), pleasant (M= 4.4, SD=1.6), and 
trustworthy (M= 4.75, SD=0.89). Therefore, no objections regarding the eligibility 
of Dr. Wit as an actor for the video can be raised. 
 
2.2.2. Social encounter – group: stranger 
 
The video for the social encounter group (stranger) showed a middle-aged man 
who was about 55 years old, appearing after a certain time and being visible for 
42 seconds. First, he appeared on the horizon, slowly approaching the participants 
while walking on the same path. When he passed by, he looked at the participant 
without any interaction. Since the participants did not receive any information about 
the encounter, they perceived him as a stranger. 
 
2.2.3. Social encounter – group: acquaintance 
 
The video for the social encounter group (acquaintance) showed an identical walk 
on the same path but participants were informed previously about the role of the 
encountered person. The encountered person was introduced as a university tutor 
with an additional role as a responsible person for course and examination 
regulations at the University of Leiden. 
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2.2.4. No social encounter - group 
 
The video for the group without an encounter showed an identical walk on the 
same path but without encountering anyone. 
 
2.3.1. Antecedent condition – MIST group 
 
In the antecedent condition all participants had to solve arithmetic tasks under time 
pressure. After a first exercise session of 3 minutes, participants had two more 
tasks with the length of 7 minutes. Between these two, they had a one-minute 
break. During their exercises participants were informed to solve the assignments 
fast and correctly which should have led to higher stress levels. 
Furthermore, they were updated with the status quo of their performance and the 
hypothetical performance of their group-members which has always been better. 
Thus, a certain level of social stress had been evoked. 
 
 
2.5. Measures 
 
Apart from conducting a stress manipulation check to see if the MIST had induced 
stress significantly, participants’ heart rate was recorded continuously. Moreover, 
self-report measurements like the PANAS were assessed three times during the 
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experiment. Furthermore, general as well as specific questions for the encounter 
conditions were asked and evaluated. Apart from these questions, short 
questionnaires regarding the attitude towards the walk, experience of restoration 
and contact experience as well as the ease of imagination were given. Further on, 
questions about the clarity of instructions, credibility of the MIST feedback and the 
study goal were asked. 
 
2.5.1. Stress manipulation check 
 
To evaluate if the MIST induced stress significantly the means of the baseline heart 
rate and the heart rate during the MIST were compared. The stress evoked by 
arithmetic tasks under time pressure as well as the negative feedback (together 
making up the MIST procedure) should increase the heart rate significantly. 
Detailed numbers of the stress manipulation check will be shown in the results 
section. 
 
2.5.2. Heart rate 
 
The heart rate was measured with an electrocardiograph (abbreviated ECG) which 
measures the speed of the heart beat in beats per minute (bpm). By attaching 
electrodes at participants’ chests and back the ECG measures the electrical 
signals of the heart and passes the data on to the BIOPAC student lab system, 
which delivers the actual heart rhythm of the participant. 
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2.5.3. Self-report measurements 
 
2.5.3.1. PANAS 
 
At three stages during the experiment a shorter form of the genuine PANAS by 
Watson, Clark & Tellegen (1988) was used. PANAS, an abbreviation for Positive 
and Negative Affect Scale, measures positive and negative affects, rated by 
participants. Therefore, the PANAS allows to get an insight into participants’ 
perception of certain situations. 
During the experimental procedure participants had to rate 10 adjectives, 
describing the situation they were in. 5 negative items (afraid, upset, nervous, 
scared, distressed) and 5 positive items (inspired, alert, excited, enthusiastic, 
determined). Their answers had to be given on a five-point Likert-scale, ranged 
from 1 (not at all) to 5 (very much). Later these items were averaged and for every 
person 6 means were calculated. One mean for each positive and negative rating. 
Therefore, two means of the first PANAS, two means of the second PANAS and 
two means of the third PANAS were calculated. 
Furthermore, the internal consistencies of all 6 PANAS were measured as 
followed: For the positive affect scale of the first PANAS, the Cronbach’s alpha 
had an acceptable value of .7, for the negative affect scale of the first PANAS, 
Cronbach’s alpha was good with .85. For the positive affect scale of the second 
PANAS, Cronbach’s alpha had a questionable value of 0.64, for the negative affect 
scale a value of 0.83. For the third and last PANAS, the positive affect scale had 
a Cronbach’s alpha of 0.78 and the negative affect scale a Cronbach’s alpha of 
0.85. 
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2.5.3.2. Specific questions encounter conditions 
 
In the two encounter conditions (acquaintance and stranger), participants had to 
answer four questions regarding the encountered person and how they were 
perceived. Answers were given on a seven-point scale, ranged from 1 (not at all) 
to 7 (very much). 
In the stranger condition, the items were the following: 
How nice did you find it meeting an unknown during the walk? 
How positive did you think of encountering an unknown during the walk? 
How annoying did you find it meeting an unknown during the walk? 
How stressful did you find it meeting an unknown during the walk? 
 
The value of the internal consistency of the specific questions regarding condition 2 
had a questionable Cronbach’s alpha of .68 (α= .68). 
 
In the acquaintance condition, the items were the following: 
How nice did you find it meeting Dr. Wit during the walk? 
How positive did you think of encountering Dr. Wit during the walk? 
How annoying did you find it meeting Dr. Wit during the walk? 
How stressful did you find it meeting Dr. Wit during the walk? 
 
The value of the internal consistency of the specific questions regarding condition 
3 had a good Cronbach’s alpha of .89 (α= .89). 
 
 
  
25 
 
2.5.3.3. General questions 
 
Apart from the questions regarding the encounter, every participant had to give 
their answers to five general questions about the walk. With these general 
questions the likelihood of restoration during a forest walk was assessed. The five 
items were measured on a seven-point scale, ranged from 1 (not at all) to 7 (very 
much). Hence, a mean for a general likelihood of restoration was calculated. This 
mean had a good internal consistency with a Cronbach’s alpha of .86 (α= .86). 
The items were the following: 
A walk in this area protects me from unwanted distractions. 
 
During a walk in this environment I do not have to do things that I do not feel like. 
 
A walk in this environment is a welcome break from my daily activities. 
 
During a walk in this environment I can withdraw from all things that otherwise 
demand my attention. 
 
When I walk in this environment, I can get rid of everything I have to do. 
 
 
2.5.3.4. Experience of restoration and contact experience 
 
In another questionnaire, participants had to give their ratings to 25 statements 
about the experience of restoration and contact experience. Again, they gave their 
answers on a seven-point scale, ranged from 1 (not at all) to 7 (very much).  
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The items regarding the experience of restoration were the following: 
I can restore. 
All tensions fall of me. 
I come to myself. 
I gain new energy. 
The internal consistency of the 4 statements about the experience of restoration 
had an excellent Cronbach’s alpha of .92 (α= .92). 
The scale about the contact experience had 21 statements. Since some of the 
items referred to positive experiences and some to negative experiences, two 
different scales were calculated. A positive contact scale with a questionable 
Cronbach’s alpha of .63 (α= .63) and a negative contact scale with an excellent 
Cronbach’s alpha of .9 (α= .9) 
 
The items regarding the contact experience were the following: 
I see all kinds of different people. 
I have activity around me. 
I have the possibility to make contact with others. 
I have the possibility to share experiences with other people. 
I have to adapt to people I meet. 
Other people form an opinion about me. 
I have to adapt my behavior to the people I meet. 
I have to take into account people I meet. 
I am being watched. 
I am not free in my actions. 
I have a lot of people around me. 
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It is not nice to walk away from someone. 
It is not decent to talk to someone 
I bother someone when I contact them. 
The presence of other people reduces my feelings of relaxation. 
The presence of other people does not affect the effects of nature. 
The presence of other people makes me stop thinking. 
The presence of other people brings me to more everyday matters. 
The presence of other people does not bring my attention to nature. 
I am expected to leave other people alone. 
I am expected to make contact with other people. 
 
 
2.5.3.5. Attitude towards walk 
 
In an additionally questionnaire, participants had to rate their attitude towards the 
walk on a seven-point scale, ranged from 1 (not at all) to 7 (very much). The scale 
measured 4 items and had a very low Cronbach’s alpha of .2 (α= .20). Hence, the 
third question was excluded, and the analysis repeated. Thus, the reliability score 
increased and had an acceptable Cronbach’s alpha of .75 (α= .75). 
 
The items were: 
What did you think of the walk? I found the walk was … 
 
1. pleasant 
2. comfortable 
3. safe 
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4. threatening 
 
 
2.5.3.6. Clarity of instructions 
 
To assess the clarity of the instructions, participants had to answer two questions 
on a five-point scale, ranged from 1 (not at all) to 5 (very much). 
The internal consistency was low with a Cronbach’s alpha of .55 (α= .55). 
The Items were: 
 
Did you find the questions clear? 
Did you find the instructions of the supervisor clear? 
 
2.5.3.7. Credibility of MIST feedback 
 
Assessing the credibility of the MIST feedback, participants rated three questions 
on a seven-point scale, ranged from 1 (not at all) to 7 (very much). The internal 
consistency was low with a Cronbach’s alpha of .63 (α= .63). 
The items were: 
During the math assignments did you have the idea that your achievement, as 
you saw it in the colored bar, was followed by the test leaders? 
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Did you think that the score of the other group, as you saw it in the colored bar, 
was accordingly true? 
 
Did you have the impression that the feedback you received during the math test 
was truly representing your performance? 
 
2.5.3.8. Goal study 
 
Finally, participants were asked if they knew about the experiment's purpose and 
had to answer either with yes or no. Hence, they could give a guess. To assess if 
participants of the stranger condition could recognize the encounter, they were 
asked to answer with yes or no and again they could give a guess. 
 
2.6.1. Analysis of walking periods 
 
During the whole experiment participants’ heart rate had been assessed and 
calculated. As stress activates the sympathetic nervous system an increase in 
heart rate can be detected. Therefore, means of the assessed data were 
calculated to compare them within the different conditions. 
In Rieder’s study (2013) the data was divided into 6 consecutive periods: an 
average of the baseline, an average of the MIST, a mean of the first minutes of the 
walk, an average of the immediate effect, an average of the after effect and a mean 
of the last minutes of the walk. 
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The analysis of the recently assessed data gave a detailed description of the heart 
rate at 4 different stages which showed the level of restoration during the MIST, 
the phase of a first restoration, the phase of an immediate effect and the phase of 
an after effect. Furthermore, calculated means of the different stages were 
compared to a no-encounter condition and an acquaintance condition. A 
comparison of the data should give insight into the impacts of encountering a 
person on restoration. 
Especially in the acquaintance condition the immediate effects of recognizing the 
person and the effects of possible obligations right after the interaction with the 
person were investigated and compared to the other conditions. For an easier 
understanding these stages were named as follows: 
 
⦁ Stage 1: ECG MIST 
⦁ Stage 2: ECG video first 60 seconds  
⦁ Stage 3: ECG video encounter 
⦁ Stage 4: ECG video end 60 seconds 
The intervals of stage 2, stage 3 and stage 4 were then compared to a calculated 
baseline of participants’ heart rate and a calculated baseline of participants’ heart 
rate during the MIST. Therefore, differences in the level of restoration can be 
measured between as well as within the subjects. 
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2.6.2. Procedure 
 
When participants arrived at the lab, they had to sign the informed consent. Then, 
they were randomly assigned to one of the 3 experimental groups. After a brief 
explanation, they were provided with devices for the physiological measurements 
and seated in a standard lab cubicle behind a computer. Shortly after, a relaxing 
video was showed and participants' status of relaxation (baseline score) was 
assessed. In the next step instructions on the screen explained the subjects to fill 
out a questionnaire, assessing personality measures. Furthermore, the first 
PANAS had to be filled out. In the next step, subjects had to solve the arithmetic 
tasks of the MIST. After a second PANAS questionnaire, two different introductions 
presented either Dr. Staats or Dr. Wit. After that, all participants watched a video 
of a 04:54-minute-long forest walk. After the video, participants had to fill out 
another PANAS and were asked to answer several questions regarding their 
attitude towards the walk, their experience of restoration as well as their contact 
experience. Followed by four questions regarding their specific condition, they 
finally rated their ease of imagination of being away in a natural environment and 
answered some general questions. After completion of the experiment participants 
were debriefed and handed their payment or proof of participation (6€ or 2 credits). 
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3. Results 
 
The following chapter is going to present the results of the statistical output 
regarding the stress manipulation as well as the previously stated hypotheses, 
including all self-report measurements. Furthermore, an analysis of all the 
assumptions will follow. 
 
3.1. Stress manipulation 
 
To evaluate if the MIST induced stress significantly the mean of the baseline heart 
rate of all participants and the mean of the heart rate during the MIST of all 
participants were compared. Therefore, a paired-samples t-test was conducted. It 
showed that the stress evoked by arithmetic tasks under time pressure as well as 
the negative feedback increased the heart rate significantly t (76) = -2,71, (p<0.05). 
The mean of the baseline heart rate was with 78,27 lower than the mean of the 
heart rate during the MIST (79,74). These numbers of the stress manipulation 
check indicate that the MIST could successfully induce stress. 
 
3.2. Analysis of hypotheses 
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As previously described this section is going to present and analyse all of the 
necessary statistical data of the hypotheses with a short interpretation of them. 
 
The first hypothesis made the following assumption: 
 
Hypothesis 1: 
In natural settings subjects rate their (expect a lower) level of restoration and their 
positive contact experience lower when encountering an acquaintance, than when 
encountering a stranger. 
 
Using a oneway-ANOVA means of the questionnaire experience of restoration and 
contact experience were compared between condition 1, 2 and 3. 
Results showed that on average, participants of the stranger condition (M = 4.09, 
SD = 1.30) rated the experience of restoration higher than the acquaintance 
condition (M = 3.61, SD = 1.46), but lower than the no-encounter condition (M = 
4.15, SD = 1.51). This difference was not significant F (2, 79) = 1.16, p > 0.05. 
 
Using the same oneway-ANOVA results showed that on average, participants of 
the stranger condition (M = 2.73, SD = 1.01) rated the positive contact experience 
higher than the acquaintance condition (M = 2.30, SD = 0.84) and higher than the 
no-encounter condition (M = 2.41, SD = 0.71). This difference was not significant 
F (2, 79) = 1.84, p > 0.05. 
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Table 1: Means (SD) of experience of restoration and positive contact experience 
 Experience of 
restoration 
Positive contact 
experience 
 
No-encounter condition 
 
Stranger condition 
 
 
4.15 (1.51) 
 
4.09 (1.30) 
 
2.41 (0.84) 
 
2.73 (1.01) 
Acquaintance condition 
 
3.61 (1.46) 2.30 (0.84) 
 
Although the effect was statistically not significant, the results indicate a higher 
restoration and a more positive contact experience in condition 2 than in condition 
3 which confirms our first hypothesis. 
 
Hypothesis 2: 
In natural settings subjects can undergo an unchanged or even an improved 
restoration when encountering a stranger compared to when encountering no-one. 
 
Using an independent t-test the means of condition 1 and condition 2 were 
compared to examine if there are significant deviations in matters of heart rate. 
Specifically, the change of the heart rate from the first 60 seconds of the video to 
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the encounter period was calculated. Subsequently, both means were compared 
between the conditions. 
Results showed a significant difference between the stranger condition and the no-
encounter condition, t (49) = 2.69, p < 0.01. On average, participants of the 
stranger condition (M = -0.29, SD = 4.48) underwent a decrease of their heart rate 
compared to participants of the no-encounter condition (M = 2.64, SD = 3.23). 
 
Table 2: Means (SD) of heart rate  
 Heart rate 
 
Stranger condition 
 
-0.29 (4.48) 
 
No-encounter condition 
 
 
2.64 (3.23) 
 
Since the difference between the means is statistically significant the results show 
that subjects can undergo an improved restoration when encountering a stranger 
compared to encountering no-one which confirms our second hypothesis. 
 
 
Hypothesis 3: 
In natural settings subjects can undergo (a) a declined level of restoration when 
encountering an acquaintance compared to encountering a stranger and (b) a 
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similar level of restoration when encountering an acquaintance and when 
encountering no-one. 
 
(a) A Comparison of the heart rate change between conditions 2 and 3 and a 
comparison of the difference of the PANAS (before the walk and after) 
between conditions 2 and 3. 
(b) Comparison of the heart rate change between conditions 1 and 3 and 
comparison of the difference of the PANAS (before the walk and after) 
between conditions 1 and 3 
 
To assess a possible heart rate change a oneway-ANOVA was conducted. Thus, 
the change of the heart rate from the first 60 seconds of the video to the encounter 
period was compared between all the conditions. Results showed a significant 
difference between all the conditions, F (2, 73) = 4.44, p <0.05. On average, 
participants of the acquaintance condition (M = 0.08, SD = 3.73) underwent a 
declined level of restoration compared to participants of the stranger condition (M 
= -0.29, SD = 4.48). Additionally, participants of the acquaintance condition (M = 
0.08, SD = 3.73) had an increased level of restoration compared to participants of 
the no-encounter condition (M = 2.64, SD = 3.23). 
 
Table 3: Means (SD) of heart rate 
 Change of heart rate 
 
No-encounter condition 
 
2.64 (3.23) 
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To assess a possible change of the PANAS a non-parametric test (Mann-Whitney 
U) was conducted four times. Twice for the positive affect scale and twice for the 
negative affect scale.  
Results of the Mann-Whitney U test for hypothesis 3a showed neither a significant 
difference between the stranger condition (n = 26) and the acquaintance condition 
(n = 28) for the positive affect scale, z = -0.10, p > 0.05 nor for the negative affect 
scale, z = -0.19, p > 0.05. 
Results of the Mann-Whitney U test for hypothesis 3b showed a significant 
difference between the no-encounter condition (n = 28) and the acquaintance 
condition (n = 28) for the positive affect scale, z = -1.91, p = 0.05. Additionally, no 
significant differences were found for the negative affect scale, z = -0.70, p > 0.05. 
 
Hypothesis 3(a) which states that in natural settings subjects can undergo a 
declined level of restoration when encountering an acquaintance compared to 
when encountering a stranger has partly been proven. The results of the oneway-
ANOVA confirm our hypothesis however, the results of both Mann-Whitney U tests 
contradict it. 
 
Stranger condition 
 
-0.29 (4.48) 
 
Acquaintance condition 
 
 
0.08 (3.73) 
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Regarding hypothesis 3(b) which states that in natural settings subjects can 
undergo a similar level of restoration when encountering an acquaintance and 
when encountering no-one has again been partly proven. The results of the 
oneway-ANOVA do not confirm our hypothesis however, the results of one of the 
Mann-Whitney U tests does. 
 
3.3. Self-report measurements 
 
3.3.1. Specific questions of encounter conditions 
 
Table 4 gives an overview of the 4 specific questions of the encounter conditions. 
Although the stranger condition and the acquaintance condition had basically the 
same questions, they differed in one or two words. Therefore, a statistical analysis 
of them was not eligible. However, table 4 opposes the means of condition 2 to the 
means of condition 3 and thus gives the opportunity to compare them. 
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In summary, participants of the stranger condition scored always higher on the 
questions. More specifically, the first two questions as they were positively worded, 
show that participants perceived the unknown encounter more positive than 
encountering Dr. Wit. These results would again proof our first hypothesis. 
Moreover, the third and fourth question about how annoying and stressful the 
participant found it to encounter an unknown compared to encounter Dr. Wit 
differed considerably. For the participants meeting Dr. Wit was less stressful (M = 
2.21 versus M = 3.15) and less annoying (M = 2.46 versus M = 3.54) than meeting 
an unknown person. Generally, these findings do not go in line with our hypothesis. 
 
3.3.2. General questions 
Table 4: Means (SD) of specific questions of encounter conditions 
  
Mean (SD) 
 
                    Stranger 
                   condition 
Acquaintance 
condition 
 
Item 
 
 
     
 
How nice did you find it meeting an 
unknown/ Dr. Wit during the walk? 
 
3.35 (1.06) 
 
3.29 (1.12) 
 
How positive did you think of encountering 
an unknown/ Dr. Wit during the walk? 
 
3.38 (1.10) 
 
3.29 (1.15) 
 
How annoying did you find it meeting an 
unknown/ Dr. Wit during the walk? 
 
3.54 (1.58) 
 
2.46 (1.35) 
 
How stressful did you find it meeting an 
unknown/ Dr. Wit during the walk? 
 
3.15 (1.64) 
 
2.21 (1.37) 
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With five general questions the likelihood of restoration during a forest walk was 
assessed. The five items were measured on a seven-point scale. Hence, a mean 
for a general likelihood of restoration was calculated for each condition.  
Using a oneway-ANOVA means were compared between condition 1, 2 and 3. 
Results showed that on average, participants of the acquaintance condition (M = 
3.76, SE = 1.20) rated the likelihood of restoration lower than the stranger condition 
(M = 4.50, SE = 1.89) and the no-encounter condition (M = 4.77, SE = 0.94). This 
difference was significant, F (2, 79) = 6.18, p < 0.05.  
Generally, these findings confirm our first hypothesis. 
 
 
 
3.3.3. Experience of restoration and contact experience 
Table 3: Means (SD) of general questions 
 
No-encounter condition 
 
4.77 (0.94) 
 
Stranger condition 
 
4.50 (1.89) 
 
Acquaintance condition 
 
 
3.76 (1.20) 
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Rating 25 statements on a seven-point scale participants’ experience of restoration 
and contact experience was assessed. Subsequently, means for the scale 
experience of restoration and for the scale contact experience were calculated. 
Conducting three oneway-ANOVA first the experience of restoration was 
analysed, followed by two analyses of the positive and negative contact 
experience. 
By performing the first oneway-ANOVA the means of the experience of restoration 
scale were compared between condition 1, 2 and 3. 
Results showed that on average, participants of the acquaintance condition (M = 
3.62, SD = 1.46) rated the likelihood of restoration lower than the stranger condition 
(M = 4.09, SD = 1.30) and the no-encounter condition (M = 4.15, SD = 1.51). This 
difference was not significant, F (2, 79) = 1.16, p > 0.05.  
Generally, these findings confirm our first hypothesis. 
 
Table 4: Means (SD) of experience of restoration 
 
No-encounter condition 
 
4.15 (1.51) 
 
Stranger condition 
 
4.09 (1.30) 
 
Acquaintance condition 
 
3.62 (1.46) 
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Performing two more oneway-ANOVA, the means of the positive and the means 
of the negative contact experience scale between condition 1, 2 and 3 were 
compared. Results showed that on average, participants of the acquaintance 
condition (M = 2.30, SD = 0.84) rated the positive contact experience lower than 
the stranger condition (M = 2.73, SD = 1.01) and the no-encounter condition (M = 
2.41, SD = 0.71). This difference was not significant, F (2, 79) = 1.84, p > 0.05.  
Generally, these findings confirm our first hypothesis. 
 
 
 
The results of the third oneway-ANOVA, analysing the means of the negative 
contact experience, revealed following data: 
 
Table 5: Means (SD) of positive contact experience 
 
No-encounter condition 
 
2.41 (0.71) 
 
Stranger condition 
 
2.73 (1.01) 
 
Acquaintance condition 
 
 
2.30 (0.84) 
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On average, participants of the acquaintance condition (M = 2.35, SD = 0.95) rated 
the negative contact experience lower than the stranger condition (M = 2.69, SD = 
1.09) and the no-encounter condition (M = 2.31, SD = 0.73). This difference was 
not significant, F (2, 79) = 1.30 p > 0.05.  
These findings do not confirm our first hypothesis and our previous findings. 
 
 
 
3.3.4. Attitude towards the walk 
 
Using a oneway-ANOVA, the attitude towards the walk between condition 1, 2 
and 3 was compared. The scale consisted of 4 items but since the internal 
consistency was very low the third question was excluded, and the analysis 
repeated. 
Table 6: Means (SD) of negative contact experience 
 
No-encounter condition 
 
2.31 (0.73) 
 
Stranger condition 
 
2.69 (1.09) 
 
Acquaintance condition 
 
 
2.35 (0.95) 
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The results of the oneway-ANOVA showed that on average, participants of the 
acquaintance condition (M = 4.65, SD = 1.09) rated the attitude towards the walk 
lower than the stranger condition (M = 4.72, SD = 1.15) and the no-encounter 
condition (M = 4.87, SD = 1.15). This difference was not significant, F (2, 79) = 
0.27 p > 0.05.  
These findings confirm our first hypothesis and our previous findings. 
 
 
 
 
3.3.5. Clarity of instructions 
 
With two general questions the clarity of instructions was assessed. On average, 
participants rated the first question with M = 4.22 (SD = 0.80) and the second 
question with M = 4.49 (SD = 0.69). 
Table 7: Means (SD) of attitude towards the walk 
 
No-encounter condition 
 
4.87 (1.15) 
 
Stranger condition 
 
4.72 (1.15) 
 
Acquaintance condition 
 
 
4.65 (1.09) 
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3.3.6. Credibility of MIST feedback 
 
With three general questions the credibility of the MIST feedback was assessed. 
On average, participants rated the first question with M = 3.45 (SD = 1.69), the 
second question with M = 2.40 (SD = 1.54) and the third question with M = 3.07 
(1.82). 
 
Table 8: Means (SD) of clarity of instructions 
 
Item 
 
 
Mean (SD) 
 
 
 
Did you find the questions clear? 
 
Did you find the instructions of the 
supervisor clear? 
4.22 (0.80) 
 
 
4.49 (0.69) 
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4. Discussion 
 
This part of the thesis is going to give an overview of the purpose of the study as 
well as interpretations of the results, implications of the findings, suggestions for 
future research and limitations. 
 
4.1. Purpose of the study 
 
The purpose of this study was to investigate the different impacts of a social 
encounter on restoration during a forest walk. More Specifically, it examined if 
Table 9: Means (SD) of credibility of MIST feedback 
 
Item 
 
 
Mean (SD) 
 
 
 
Achievement during task followed by test-
leaders? 
 
Presented score of other participants true? 
 
 
Feedback truly representing performance? 
 
 
3.45 (1.69) 
 
 
 
2.40 (1.54) 
 
 
 
 
3.07 (1.82) 
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people feel a difference in restoration when having met a stranger, when having 
met an acquaintance or when not having met anybody. Therefore, a walk in a 
natural environment was simulated after participants had solved arithmetic tasks 
under time pressure which significantly induced cognitive and physiological stress. 
During the whole procedure physiological measures like heart rate, blood 
pressure, cardiac output and pre-ejection period were assessed. Furthermore, 
subjects’ individual perception of different situations was assessed by ratings of 
various adjectives assigned to a positive and negative affect scale. Moreover, self-
reports regarding the likelihood of restoration, the experienced level of restoration 
and contact, the attitude towards the walk, as well as the ease of imagination were 
evaluated. 
 
 
4.2. Interpretation of the results 
 
A first analysis investigated the ratings of the experience of restoration scale and 
the positive contact experience scale of all three encounter conditions which 
measured the different impacts of social interactions on restoration. 
Since the first hypothesis assumes that subjects rate their level of restoration and 
their positive contact experience lower when encountering an acquaintance, than 
when encountering a stranger, the ratings of condition 2 and 3 were compared. 
Results showed that participants of the stranger condition rated their restoration 
higher than the acquaintance condition but lower than the no-encounter condition. 
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These findings confirm our first hypothesis however, they do not relate to the 
results by Rieder (2013) which show that participants who encounter a stranger 
restore better than participants who do not meet anyone. 
Nevertheless, in another analysis the ratings of the contact experience were 
compared. This time the data revealed a higher rating of the positive contact scale 
in the stranger condition than in the no-encounter condition as well as in the 
acquaintance condition. Again, these findings confirm our first hypothesis as well 
as the findings of Rieder (2013). 
Moreover, a third analysis examined if subjects can undergo an unchanged or 
even an improved restoration when encountering a stranger compared to when 
encountering no-one. Therefore, the heart rate between condition 1 and 2 was 
compared. Results showed that participants who met a stranger during their walk 
had a lower heart rate than participants who did not meet anyone. This goes in line 
with previous findings by Rieder (2013) and consequently confirms the second 
hypothesis. 
The main hypothesis of this study suggests that subjects can undergo a declined 
level of restoration when encountering an acquaintance compared to encountering 
a stranger and a similar level of restoration when encountering an acquaintance 
and when encountering no-one. Therefore, a statistical comparison of the heart 
rate change between conditions 1, 2 and 3 and a comparison of the difference of 
the PANAS between conditions 1, 2 and 3 was performed. An analysis of the heart 
rate change revealed that participants of the acquaintance condition underwent a 
declined level of restoration compared to participants of the stranger condition. 
  
49 
 
Therefore, the third hypothesis is partly confirmed. However, results showed that 
participants of the acquaintance condition had an increased level of restoration 
compared to participants of the no-encounter condition. These findings do not 
match with our hypothesis, since it predicted a similar level of restoration. 
An analysis of the positive and negative affect scale indicated mixed conclusions. 
Although the positive affect scale showed a decreased level of restoration for the 
acquaintance condition compared to the stranger condition, the second positive 
affect scale regarding the acquaintance condition compared to the no-encounter 
condition showed did not confirm our hypothesis. Neither did the negative affect 
scale for all three conditions. 
Apart from the hypotheses, results of the questionnaires also delivered 
considerable insight into how participants perceived their walk in nature. For 
instance, participants of the acquaintance condition rated the attitude towards the 
walk lower than the stranger condition and lower than the no-encounter condition. 
This leads again to the conclusion that subjects of condition three found the walk 
less pleasant, less comfortable and more threatening than the participants of the 
other conditions. 
Another questionnaire, participants of the encounter conditions had to fill out, 
showed mixed results again. Half of the questions were rated more positive by the 
acquaintance condition however the other half was rated more positive by the 
stranger condition. Thus, no convincing conclusion can be drawn. 
 
4.3. Implications of the findings 
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As the study by Rieder (2013) investigated specifically the impacts of encountering 
a person during a walk in a natural environment on restoration, this study focused 
on the social aspect of the encounter and its effects on restoration. Apart from 
Tinsley, Tinsley and Croskeys (2002) who investigated if walking in a park fulfils 
humans’ demand for social affiliation, no research has been conducted 
investigating possible differences regarding the relationship to the person 
encountered. In their study Tinsley et al. found out that their participants also went 
to a park to have the possibility to sidestep duties and obligations. Assuming, that 
the acquaintance condition influences the participants by forming a situation of 
obligation, a decreasing impact on the level of restoration was suggested by 
hypothesis 1 and 3a. 
As the self-reports and the heart change showed, the confrontation of a person 
with an acquaintance, to which the person is feeling obliged, has an impact on 
restoration. 
Since this study is based on Ulrich’s psycho-evolutionary theory (1991) which says 
that an unthreatening natural environment can elicit feelings of safety, well-being 
and survival certainty which in turn leads to reduced physiological arousal, the 
actual findings indicate that even a non-threatening environment can have certain 
impacts on restoration when the encounter elicits a situation of obligation. 
Apart from hypothesis 1 and 3a which specifically investigated the difference of 
restoration between meeting a stranger and meeting an acquaintance, the second 
hypothesis should replicate Rieder’s findings in order to be the basis for hypothesis 
3b. As the findings of this study prove that there is an increase of heart rate in the 
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acquaintance condition compared to the stranger condition and Rieder’s findings 
prove that subjects who encounter a stranger restore better than subjects who do 
not meet anyone, hypothesis 3b suggests a similar level of restoration between 
the acquaintance and the no-encounter condition. However, no such proof could 
be shown, and the hypothesis must be rejected. 
 
4.4. Suggestions for future research 
 
Given that fact, further research on this topic is suggested. Perhaps, a study 
replicating the design but providing other encounter situations. More specifically, 
the introduction of the acquaintance condition could be manipulated differently. As 
our society gives several opportunities, the encounter conditions could be adapted 
by using another role as an obligation inducing subject than a university tutor. 
Thus, the perception of the superior counterpart would be different, perhaps even 
stronger, if we think of e.g. forest ranger. 
 
4.5. Limitations 
 
As only participants of the stranger condition were asked if they know the person 
encountered and if they can recollect who they met, no evidence is given that the 
introduction of Dr. Wit was conducted successfully. A comparison of the two 
conditions regarding the recognition of the encounter could have given 
considerable insight into the topic. 
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Apart from the other self-report questionnaires mentioned in the method section 7 
more questions assessing the ease of imagination of being away in a natural 
environment were given. Participants had to rate their answers on a five-point 
scale, ranged from 1 (not at all) to 5 (very much). However, the internal consistency 
of the questions had a low Cronbach’s alpha of .63 (α= .63). In a first reliability 
analysis the table Items total statistics showed that if a certain item was deleted, 
there would not be any improvement. Hence, the answers were not taken into 
account and no analysis of them was conducted. Given that fact, it is difficult to 
draw any conclusion how well the video represented participants’ imagination of a 
natural environment. 
The items were: 
How familiar are you with such a kind of environment? 
How comfortable do you find this environment to walk in? 
How much do you like to walk in general? 
How often have you walked for about an hour in this kind of environment in the past 
three months? 
How well did the video represent a real walk in a natural environment? 
How well did the video match your image of a natural environment? 
How natural did you find the surroundings of the walk? 
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